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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A calculation device which computes energy consumption which an operating personnel 
consumes by a run or walk, comprising: 

A stride time input means which inputs data which recorded a time interval of landing in a run or a walk 
of said operating personnel as stride time. 

A movement state discriminating means which distinguishes a state of rest and a movement state of 
said operating personnel based on said stride time inputted from said stride time input means. 
A discriminating means during a diakinesis stage which distinguishes between diakinesis stages from said 
state of rest distinguished by said movement state discriminating means based on time to the following 
state of rest. 

As opposed to each of two or more stride time contained during said diakinesis stage. An energy 
consumption calculating means which computes energy consumption of said operating personnel from 
said two or more steps computed from said stride time to each of a step calculating means which 
computes a step in every step, and two or more of said stride time contained during said diakinesis 
stage, and weight of said operating personnel. 

[Claim 2]A step displaying means which displays data of said step computed by said step calculating 
means. The energy consumption calculation device according to claim 1 having further an energy 
consumption displaying means which displays data of said energy consumption computed by said energy 
consumption calculating means. 

[Claim 3]A speed feeling table showing relation between said stride time and speed feeling, a speed table 
showing relation between said stride time and speed, And at least one of the step tables showing 
relation between said stride tjme and a step is prepared beforehand, The energy consumption 
calculation device according to claim 1 having further a conversion method changed into said speed 
feeling, said speed, or said step from said stride time using said table. 

[Claim 4]The energy consumption calculation device according to claim 3 having further a speed feeling 
displaying means which displays said speed feeling changed by said conversion method, and a speed 
display means which displays said speed changed by said conversion method. 

[Claim 5]The energy consumption calculation device according to claim 1, wherein said movement state 
discriminating means distinguishes a case where said stride time distinguishes a case below 
predetermined threshold time from said movement state, and exceeds said predetermined threshold 
time from said state of rest. 

[Claim 6]The energy consumption calculation device according to claim 1. wherein between from said 
state of rest from which a discriminating means during said diakinesis stage was distinguished by said 
movement state discriminating means to said following state of rest distinguishes a case more than the 
predetermined threshold number of steps between said diakinesis stages. 

[Claim 7]Have further a stride time correcting process means which amends data of said stride time 
inputted from said stride time input means, and said stride time correcting process means. The energy 
consumption calculation device according to claim 1 integrating stride time of less than said 
predetermined threshold time till stride time more than said predetermined threshold time detected next 
while detecting stride time more than predetermined threshold time. 

[Claim 8]The energy consumption calculation device according to claim 7 characterized by dividing said 
stride time into a half when said stride time correcting process means computes average value of said 
stride time and said stride time is contained in a predetermined range centering on average value twice 
the value of said. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the energy consumption calculation device which 

computes the energy consumption by a run or walk. 

[0002] 

[Description of the Prior Art]A run Cogging) or a walk (walking) can be performed easily at health 
maintenance and improvement, and spread population is also increasing. However, it is becoming 
important also in order for grasping objective how much it exercised to maintain movement volition. The 
device for measuring the quantity of motion of the person (operating personnel) by a run or walk is 
provided [ various ] until now. In these devices, migration length, movement speed, or energy 
consumption is computed as quantity of motion of an operating personnel. 

[0003]For example, a movement measuring device given in JP,H7-144039,A (document 1). A movement 
kind is distinguished on the basis of the exercise intensity expressed with the generation time interval 
and vibrating amount of vibration by a run or walk, and it is asking for energy consumption in totaling the 
product of the accumulated time for every movement kind, and the constant corresponding to a 
movement kind. 

[0004]To JP,H8-131425,A (document 2). Recognize the pattern of the acceleration waveform obtained 
by acquiring an acceleration waveform by the acceleration sensor with which the operating personnel 
was equipped, and action is classified, The momentum measuring device which computes the energy 
consumption of each classified action, and is computing aggregate consumption energy by totaling those 
energy consumption further is indicated. 

[0005]What is asking for exercise intensity from weight is indicated to be a run pitch for which it asks by 
carrying out FFT processing of the signal from an acceleration sensor as a movement index measuring 
device, the step amended according to a run pitch and inclination, and altitude difference to JP.HIO- 
290854,A (document 3). 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the device indicated in each above-mentioned 
document, and the used calculating method, there was a problem that it could not ask for the energy 
consumption of the operating personnel by a run or walk simple in sufficient accuracy. Probably, by 
document 1. although energy consumption is computed from the generation time interval and vibrating 
amount of vibration, a calculation procedure becomes complicated and energy consumption cannot be 
computed simple. 

[0007]Although the kind of movement is distinguished from an acceleration waveform and aggregate 
consumption energy is computed in document 2 by totaling, respectively what computed energy 
consumption from exercise intensity for every kind of movement. Since energy consumption also 
including the motion which is unrelated to original movement is computed, exact consumption energy is 
uncomputable. Although it is asking for the run pitch by carrying out FFT processing of the signal from 
an acceleration sensor in document 3, This run pitch is average value, and since the step amended 
according to this also serves as average value, it becomes impossible to compute a step in the fine unit 
in every step, but to compute energy consumption with sufficient accuracy. 
[0008]This invention is made in order to solve the above problem, and it is a thing, 
the purpose is to provide the consumption energy calculation device which can compute the energy 
consumption boiled and depended correctly and simple. 



[0009] 



[Means for Solving the Problem]An energy consumption calculation device which this invention requires 
for this invention in order to attain such a purpose is characterized by that a calculation device which 
computes energy consumption which an operating personnel consumes by a run or walk comprises: 

(1) A stride time input means which inputs data which recorded a time interval of landing in a run or a 
walk of an operating personnel as stride time. 

(2) A movement state discriminating means which distinguishes a state of rest and a movement state of 
an operating personnel based on stride time inputted from a stride time input means. 

(3) A discriminating means during a diakinesis stage which distinguishes between diakinesis stages from 
a state of rest distinguished by movement state discriminating means based on time to the following 
state of rest. 

(4) As opposed to each of two or more stride time contained during a diakinesis stage, An energy 
consumption calculating means which computes energy consumption of an operating personnel from two 
or more steps computed from stride time to each of a step calculating means which computes a step in 
every step, and two or more stride time contained during (5) diakinesis stages, and weight of an 
operating personnel. 

[0010]An inventionHn-this-application person found out that it was possible to compute energy 
consumption by presuming a movement state, a step, etc. of an operating personnel from stride time, as 
a result of examining a calculating method of energy consumption of an operating personnel by a run or 
walk. That is, since it can ask for a step in every step from stride time according to the energy 
consumption calculation device of composition of having described above, migration length by a run or a 
walk of an operating personnel is computable correctly and simple. A period which computes energy 
consumption can be certainly chosen by distinguishing during a movement state, a state of rest, and a 
diakinesis stage from stride time. As mentioned above, energy consumption is correctly computable from 
data of stride time. 

[001 1]In the above-mentioned composition, it is preferred to have further a step displaying means which 
displays data of a step computed by step calculating means, and an energy consumption displaying 
means which displays data of energy consumption computed by energy consumption calculating means. 
Thereby, the operating personnel can check easily a step in a run or a walk, and information on energy 
consumption. 

[001 2]A speed feeling table showing relation between stride time and speed feeling. At least one of a 
speed table showing relation between stride time and speed and the step tables showing relation 
between stride time and a step is prepared beforehand, and it has further a conversion method changed 
into speed feeling, speed, or a step from stride time using a table. 

[0013]According to the above-mentioned conversion method, energy consumption or not only a step but 
speed feeling or speed can be found. Since a table prepared beforehand is used, it is convertible for 
speed feeling, speed, or a step simple from stride time. 

[0014]ln the above-mentioned composition, it is preferred to have further a speed feeling displaying 
means which displays speed feeling changed by a conversion method, and a speed display means which 
displays speed changed by a conversion method. Thereby, the operating personnel can check easily 
speed feeling in a run or a walk, and information on speed. 

[0015]Stride time distinguishes a case below predetermined threshold time from a movement state, and 
a movement state discriminating means distinguishes a case where predetermined threshold time is 
exceeded from a state of rest. 

[0016]Thus, since only stride related to movement can be certainly chosen by distinguishing a 
movement state and a state of rest from stride time using threshold time, energy consumption is 
computable with sufficient accuracy. 

[001 7]Between from a state of rest from which a discriminating means during a diakinesis stage was 
distinguished by movement state discriminating means to the following state of rest distinguishes a case 
more than the predetermined threshold number of steps between diakinesis stages. 

[0018]Thus, since only movement related to original movement can be certainly chosen by distinguishing 
movement followed more than the predetermined number of steps as a period used for calculation of 
energy consumption, energy consumption is computable with sufficient accuracy. 

[0019]Have further a stride time correcting process means which amends data of stride time inputted 
from a stride time input means, and a stride time correcting process means. While detecting stride time 
more than predetermined threshold time, stride time of less than predetermined threshold time is 
integrated till stride time more than predetermined threshold time detected next. 



[0020]Thus. by performing processing which integrates stride time shorter than predetermined threshold 
time, detection of an unnecessary vibration can be removed and exact stride time can be obtained. 
[0021] Furthermore, when a stride time correcting process means computes average value of stride time 
and stride time is contained in a predetermined range centering on one twice the value of average value, 
stride time is divided into a half. 

[0022]Thus. by performing processing which divides into a half stride time contained in a predetermined 

range, a detection error of landing is amended and exact stride time can be obtained. 

[0023] 

[Embodiment of the Invention] Hereafter, the suitable embodiment of the energy consumption calculation 
device applied to this invention with Drawings is described in detail. In explanation of Drawings, identical 
codes are given to the same element and the overlapping explanation is omitted to it. 
r0024l Drawing 1 is a block diagram showing the composition of a 1st embodiment of the energy 
consumption calculation device concerning this invention. This device is a calculation device which 
computes the energy consumption which an operating personnel consumes by a run or walk about the 
quantity of motion of the person (operating personnel) by a run or walk. The energy consumption 
calculation device 1 concerning this embodiment is provided with the following. 
The stride time input part 11 which inputs stride temporal data. 

The movement state discrimination section 1 2 which distinguishes a movement state etc. from stride 
time. 

The discrimination section 13 during a diakinesis stage which distinguishes between diakinesis stages. 
The step calculation part 14 which computes the step in every step, and the energy consumption 
calculation part 1 5 which computes energy consumption. 

[0025]The stride time input part 1 1 inputs stride temporal data. Here, stride time is a time interval of 
landing in a run or walk of an operating personnel. The data of such stride time is acquired by stride time 
test means, such as portable measuring device with which the belt of the waist of an operating 
personnel, etc. were equipped, for example. In such a measuring instrument, for example, landing is 
detected from vibration of the operating personnel equipped with a measuring instrument, etc.. and 
stride temporal data is acquired from the time interval. 

[0026]The movement state discrimination section 12 distinguishes the movement state which an 
operating personnel is moving, and the state of rest which is standing it still without moving based on 
the stride time inputted from the stride time input part 1 1. As a method of distinguishing a movement 
state and a state of rest, the discriminating method by the threshold time set up beforehand is used 
preferably. In this method, stride time distinguishes the case below predetermined threshold time from a 
movement state, and distinguishes the case where predetermined threshold time is exceeded from a 
state of rest. 

[0027]The discrimination section 13 during a diakinesis stage distinguishes between diakinesis stages 
from the state of rest distinguished by the movement state discrimination section 12 based on the time 
to the following state of rest. Between this diakinesis stage turns into a period used for calculation of 
energy consumption. 

[0028]The data during the diakinesis stage distinguished by the discrimination section 13 during a 
diakinesis stage is inputted into the step calculation part 14 with the stride temporal data from the 
stride time input part 11. The step calculation part 14 computes the step in every step during a 
diakinesis stage. Here, the step in every step is computed from stride time to each of two or more 
stride time contained during a diakinesis stage. 

[0029]And the energy consumption calculation part 15 computes the energy consumption of an 
operating personnel from the data of the step computed by the step calculation part 14, and the data of 
the weight of the operating personnel given beforehand. For example, migration length is found from two 
or more steps computed to each of two or more stride time contained during a diakinesis stage, and 
energy consumption is computed from migration length and the weight of an operating personnel. 
[0030]The effect of the energy consumption calculation device in this embodiment is explained. In the 
above-mentioned energy consumption calculation device, energy consumption is computed from the 
stride time in a run or walk of an operating personnel. Although there are many pedometers which 
compute quantity of motion by the number of steps of an operating personnel conventionally, since 
concrete walk conditions, such as a step in every step, cannot be taken into consideration, quantity of 
motion is uncomputable in sufficient accuracy only by the number of steps. On the other hand, 
according to this consumption energy calculation device, also in consideration of walk conditions, energy 



consumption is correctly computable by using the stride time continuously recorded to a run or walk of 
an operating personnel. 

[0031]About measurement of the quantity of motion of an operating personnel, as mentioned above, the 
method with various methods of using the generation time internal and vibrating amount of vibration with 
document 1, etc. is proposed. However, in these methods, the calculating method of energy consumption 
becomes complicated, and the calculation accuracy is not fully acquired, either. On the other hand, 
according to this consumption energy calculation device, energy consumption is computable correctly 
and simple only from the data of stride time. 

[0032]That is, in the run or walk of an operating personnel which is the target of energy consumption 
calculation, the invention-in-this-application person found out that a fixed relation between stride time 
and a step was. Since it can ask for the step in every step from stride time about the calculating 
method of the energy consumption within between diakinesis stages if this relation is used, it becomes 
possible to compute migration length correctly and simple. And energy consumption is correctly 
computable by exact migration length being computed. 

[0033]About the period which computes energy consumption, only the stride related to movement can 
be certainly chosen by distinguishing a movement state and a state of rest from stride time. Energy 
consumption can be computed by the ability to choose certainly between the diakinesis stages related 
to original movement by distinguishing between the diakinesis stages when it continued more than the 
predetermined period. 

[0034]About distinction of the movement state in the movement state discrimination section 1 2. etc., 
the discriminating method by the threshold time set up beforehand is used. Thus, since only the stride 
related to movement can be certainly chosen by distinguishing a movement state and a state of rest 
with the application of threshold time at stride time, energy consumption is computable with sufficient 
accuracy. 

[0035]As concrete threshold time, the stride time in the usual walk, for example 800 or less ms, Since it 
is 300 ms and about 250 ms in a jogging and marathon and stride time is set to 800 ms or more at least 
when the operating personnel is standing it still, it is preferred to set threshold time to 800 ms. Or in 
consideration of other conditions, threshold time may be set as numerical values other than the above. 
For example, when movement slowly made into the state of rest is repeated, it is preferred to make 
threshold time into 2 seconds. The discriminating method of other movement states and a state of rest 
may be used besides the method of using threshold time. As described above, when the stride time in a 
walk, a jogging, or marathon is known, it is also possible to find speed based on stride time. 
[0036]About the distinction during the diakinesis stage in the discrimination section 13 during a 
diakinesis stage, the threshold number of steps is set up beforehand and it is preferred to carry out the 
case of movement more than the threshold number of steps between diakinesis stages. Thus, since only 
movement related to original movement can be certainly chosen by distinguishing movement followed 
more than the predetermined number of steps as a period used for calculation of energy consumption, 
energy consumption is computable with sufficient accuracy. 

[0037]As the concrete threshold number of steps, it is preferred to consider it as ten steps or 20 steps 
for example. It replaces with the threshold number of steps, and is good also considering the case of 
movement beyond threshold distance as between diakinesis stages using threshold distance. As such a 
threshold distance, it is preferred to set it as 100 m for example. 

[0038]Here, while an example of concrete stride temporal data is shown, the outline of the calculating 
method of the energy consumption in the above-mentioned device is explained. When dr av/in g 2 records 
the stride temporal data in this example of data, it is a figure showing the walk (run) method which the 
operating personnel performed. First, it stops and an operating personnel changes direction, after moving 
the fixed distance of D= 34 m by a walk slowly. Next, it stops, after usually moving a return trip by a 
walk, and direction is changed. And it stops, after already moving an outward trip by a walk, and direction 
is changed. Finally, it stops, after moving a return trip by jogging. 

[0039]Thus, according to the speed feeling (subjective speed) of an operating personnel, reciprocating 
movement was repeated at uniform velocity, and stride time was measured and recorded by portable 
measuring device. The switch of portable measuring device may be pushed at the time of arrival and a 
start, and an event signal may be put in. As for this event signal, that time interval is recorded on 
portable measuring device. In this example of data, the event signal was used at the time of the 
Measurement Division start and an end. In order to distinguish movement and stillness clearly, when 
moving to an end and changing direction, we decided to stand it still for 3 to 4 seconds. 
[0040] Drawing 3 is a graph showing the stride temporal data recorded by the method shown in drawin g 



2, and a vertical axis is made into stride time and it makes the horizontal axis the number of steps. 
Drawing. 4 Js the graph which expanded drawing .3^^^ the longitudinal axis direction. In .dr.aMng„4. the 
period T2 is usually during the diakinesis stage according [ the period T4 ] to a jogging during the 
diakinesis stage already according [ period T3 ] to a walk during the diakinesis stage by a walk during 
the diakinesis stage according [ the period T1 ] to a walk slowly. It is the quiescent period TO which has 
an operating personnel in a state of rest respectively between T2, T3, and T4 during [ T1 ] each 
diakinesis stage. 

[0041]This figure shows that stride time becomes short, if the speed of movement becomes quick. It 
turns out that stride time will become remarkably long if it is stood still, and a movement state and a 
state of rest can be distinguished easily. If these are used, between the diakinesis stages used for 
calculation of energy consumption can be distinguished. If correlation with stride time and a step is 
used, the step corresponding to stride time is called for and the energy consumption of an operating 
personnel can be computed from this step. 

[0042]Drawin a block diagram showing the composition of a 2nd embodiment of the energy 

consumption calculation device concerning this invention. The energy consumption calculation device 2 
concerning this embodiment, The stride time input part 11. the movement state discrimination section 
12, and the discrimination section 13 during a diakinesis stage, The converter 26 which is provided with 
the step calculation part 14 and the energy consumption calculation part 15, and is further changed into 
speed feeling, speed, or a step from stride time. It has the stride time correction processing section 27 
which amends the data of the stride time obtained from the stride time input part 11. and the display 28 
which displays each data. 

[0043]About the stride time input part 11. the movement state discrimination section 12. the 
discrimination section 13 during a diakinesis stage, the step calculation part 14, and the energy 
consumption calculation part 15. it has a function of the approximately said appearance as a 1st 
embodiment among these. 

[0044] At least one of the speed feeling table 261 showing the relation between stride time and speed 
feeling, the speed table 262 showing the relation between stride time and speed, and the step tables 263 
showing the relation between stride time and a step is beforehand prepared for the converter 26. The 
converter 26 is changed into speed feeling, speed, or a step from stride time using the speed feeling 
table 261. the speed table 262. or the step table 263 to each of two or more stride time contained 
during the diakinesis stage distinguished by the discrimination section 13 during a diakinesis stage. 
[0045]Here. in the energy consumption calculation part 1 5. the step changed by the converter 26 can be 
replaced with the step computed by the step calculation part 14. and can be used for calculation of 
energy consumption. 

[0046]The stride time correction processing section 27 performs a compensation process if needed 
about the stride temporal data inputted from the stride time input part 1 1 . While integrating the 
excessive stride time detected by unnecessary vibration as the method of a compensation process, 
landing which was not able to detect vibration is interpolated. Concrete for example, about the addition 
of excessive stride time, while detecting the stride time more than predetermined threshold time, there 
is the method of integrating the stride time of less than predetermined threshold time till the stride time 
more than the predetermined threshold time detected next. About interpolation of landing, when the 
average value of stride time is computed and stride time is contained in the predetermined range 
centering on one twice the value of average value, there is a method of dividing stride time into a half as 
a thing with a detection error. 

[0047]The display 28 is provided with the following. 

The step indicator 24a which displays the data of a step. 

Jhe energy consumption indicator 25a which displays the data of energy consumption. 
The speed feeling indicator 261a which displays speed feeling. 
The speed indicator 262a which displays speed. 

The data of the step computed by the step calculation part 14 and the data of a step changed by the 
converter 26 are displayed on the step indicator 24a. The data of the energy consumption computed by 
the energy consumption calculation part 15 is displayed on the energy consumption indicator 25a. The 
speed feeling changed by the converter 26 is displayed on the speed feeling indicator 261a. The speed 
changed by the converter 26 is displayed on the speed indicator 262a. 

[0048]According to the energy consumption calculation device in this embodiment, also in consideration 
of walk conditions, energy consumption is correctly computable by using the stride time continuously 
recorded to a run or walk of an operating personnel. Energy consumption is computable correctly and 



simple only from the data of stride time. 

[0049]That is. since it can ask for the step in every step from stride time about the calculating method 
of the energy consumption within between diakinesis stages, it becomes possible to compute migration 
length correctly and simple. And energy consumption is correctly computable by exact migration length 
being computed. About the period which computes energy consumption, only the stride related to 
movement can be certainly chosen by distinguishing a movement state and a state of rest from stride 
time. Energy consumption can be computed by the ability to choose certainly between the diakinesis 
stages related to original movement by distinguishing between the diakinesis stages when it continued 
more than the predetermined period. 

[0050]In this embodiment, the converter 26 which changes data using a table (relation table) is formed 
independently [ the step operation part 14 ]. In this converter 26, since the table prepared beforehand is 
used, it is convertible for speed feeling, speed, or a step simple from stride time. And since it is 
convertible for a step from stride time using a table, energy consumption can be computed by the ability 
to compute a step, even if migration length is strange. 

[0051] About calculation of the step in the step calculation part 14, if migration length is known, the step 
in every step is computable from the migration length between two or more stride time contained during 
a diakinesis stage, and the diakinesis stage of those. If migration length is strange, the step in every step 
is computable from the expression of relations showing correlation with the stride time and the step 
which were called for beforehand. 

[0052]The stride time correction processing section 27 which performs a compensation process to the 
inputted data of stride time is formed. Detection of an unnecessary vibration is removed by performing 
processing which integrates stride time shorter than predetermined threshold time by this. By 
performing processing which divides into a half the stride time contained in the predetermined range, the 
detection error of landing is amended and exact stride time can be obtained. 

[0053]The display 28 which displays each data called for by this consumption energy calculation device 
2 is formed. It becomes possible by the correlation with the data of a step, the data of energy 
consumption, speed feeling, speed, or they and stride time. etc. being displayed with this display 28 to 
check these information easily. 

[0054]The calculating method of energy consumption using the energy consumption calculation device 
by the above-mentioned embodiment is explained concretely. Here, the step used for calculation of 
energy consumption changes with a height difference, forms, athletic abilities, etc. for every individual 
who becomes an operating personnel. On the other hand, if 1 have the fixed distance D beforehand 
moved to an operating personnel with various speed feelings and the data about the stride time, a step, 
etc. is taken as shown in drawin^^ The relation between stride time and a step can be defined 
according to an individual, and energy consumption can be computed more correctly. Or it is also 
possible to create beforehand the tables 261, 262, and 263 applied to the individual in the converter 26 
from those data. 

[0055]The example of data acquired when I had movement as shown in drawing..2^ a standard of 
consumption energy calculation in this way performed to below explains the values of each quantity of 
motion, such as a step and energy consumption, or those calculating methods. However, the calculating 
method of each quantity of motion explained below can be similarly applied, not only when based on 
such a special walk method, but when the operating personnel is performing a usual run or walk. 
[0056]Although it is also possible to measure criterion data for every individual and to create an 
expression of relations and a table about the relation of the stride time and the step which are applied 
to an individual, as mentioned above, For example, a common expression of relations, a table, etc. which 
averaged the individual's data and were called for are prepared beforehand, and the method of using it, 
etc. are possible. 

[0057]First, the calculating method of the step in the step calculation part 14 and the converting 
method of each data in the converter 26 are explained. In order considering the case where the relation 
between stride time and a step is strange to ask for a step here, moving continuously (a run or a walk) 
and its migration length are required. If the state of rest is mixing on the way like drawing 3. even if 
distance is known, it cannot ask for an exact step. 

[0058]In the step calculation part 14, while computing a step about between the diakinesis stages 
distinguished by the discrimination section 13 during a diakinesis stage, the method of computing a step 
using a relation that the step in every step is mostly in inverse proportion to stride time can be used. 
That is, the step [ migration length / during a diakinesis stage / sequence / D and / stride temporal 
data ] according to the speed for every operating personnel in si, s2, — , dividing the migration length D 



internally using the reciprocal of sn, if sn is computable. 

[0059]If 1/s1, 1/s2, — , 1/sn are calculated and the integrated value is specifically made into IS=sigma 
(1/sn), the step d1 in every step, d2, — , dn are computable by dn=Dx (1/sn) / IS. .Draw[ng^^6^^ the graph 
with which the step called for by the step calculation part 14 was divided and expressed between [ T1- 
T4 / every ] diakinesis stages, making a vertical axis into a step and making the horizontal axis into the 
number of steps — A1 — the period T1 — walking slowly — A2 — the period T2 — usually walking — 
A3 — period T3 — he already walks and A4 shows the jogging in the period T4. 
r0060] Drawing 6 shows that it is not necessarily fixed, although each stride time during the same 
diakinesis stage is equal in general. This is considered that unevenness of a road surface, the 
habituation of a walk, condition, etc. have influenced. Then, the ambulatory ability of an operating 
personnel can be evaluated or measured by calculating the average value of a step, and a variance. This 
average value means the step to how to walk along an operating personnel, and the variance supports 
dispersion in the way of walking depended on the influence of the above-mentioned condition etc. Since 
the step at the time of a walk start and an end, etc. shift from an average in many cases, when distance 
is short, removing from adjustment, computation etc. sometimes needs to be taken into consideration 
about five steps approximately, 

r006l] Drawing 7 is the graph with which the relation between stride time and a step was expressed from 
the result of drawing^^^ and a vertical axis is made into stride time, it makes the horizontal axis the step, 
B1 walks slowly, B-2 usually walks, B3 already walks, and 84 shows the jogging. Thus, fixed correlation 
is between stride time and a step. And if the relation of this stride time and step is memorized on the 
step table 263, in the converter 26, it is convertible for a step from stride time using the step table 263. 
Or it may ask for a formula from this relation, and that expression of relations may be used for the step 
calculation by the step calculation part 14. 

r0062l Drawing 8 is the table which summarized transit time, mean velocity, an average step, the number 
of steps, average stride time, and the total distance for every speed feeling. From such data, correlation 
with stride time and speed feeling, correlation with stride time and speed, etc. can be searched for. 
[0063]Drawm^^^^ a graph showing the relation between stride time and speed, and a vertical axis is 
made into stride time and it makes the horizontal axis speed. This figure shows that there is a relation 
of reverse proportion to the relation between stride time and speed mostly. These inclination differs for 
every individual, and parallel translation of it is carried out to right-hand side as ambulatory ability is 
excellent. If this change is seen, evaluation of the movement effect will be attained. And if the relation of 
this stride time and speed is memorized to the speed table 262, in the converter 26. it is convertible for 
speed from stride time using the speed table 262. Or in quest of a formula, that expression of relations 
may be used from this relation. 

[0064]Drawing^^l^^^^ a graph showing the relation between a step and speed, and a vertical axis is made 
into a step and it makes the horizontal axis speed. If the relation between stride time and speed feeling 
is called for similarly and memorized on the speed feeling table 261, in the converter 26, it is convertible 
for speed feeling from stride time using the speed feeling table 261. Or in quest of a formula, that 
expression of relations may be used from this relation. 

[0065] Drawing 11 is a graph showing the relation between speed feeling and the number of steps, and a 
vertical axis is considered as speed feeling, it makes the horizontal axis the number of steps, and the 
stride time of the vertical axis is changed into speed feeling by the converter 26. In such a graph, if the 
number of steps of a horizontal axis is changed into time, change of the speed feeling accompanying 
change of time can be known. Action of an operating personnel can be presumed from change of stride 
time. For example, if stillness and slow movement are repeated, it can be presumed that action which 
moves while looking at goods, such as shopping, is carried out. 

[0066]Next, calculation of the energy consumption in the energy consumption calculation part 15 is 
explained. The energy consumption calculation part 15 computes energy consumption from the step 
computed by the step calculation part 14 or the step changed by the converter 26, and the weight of an 
operating personnel. That is, energy consumption is computable from migration length and the weight of 
an operating personnel by finding migration length from two or more steps computed to each of two or 
more stride time contained during a diakinesis stage, for example. 

[0067]As a calculating method of the energy consumption from migration length, energy consumption is 
computable from the proportionality under the condition that energy consumption is proportional to the 
weight of migration length and an operating personnel. For example, since energy required in order to 
move the weight of 1 kg 1 km is 1 kcal (4184J). it can compute energy consumption by asking for the 
product of the weight of an operating personnel, and migration length. In this method, supposing a 



person with a weight of 60 kg moves 10 km, it will be set to 10 km [ 60 kg x ] = 600 kcal, for example. 
[0068]It is also possible to compute energy consumption using calculating methods other than the 
above. Drayving 1^^^^^ the graph with which the relation between energy consumption and speed was 
expressed according to weight, and a vertical axis is made into energy consumption and it makes the 
horizontal axis speed. About the graphs W1-W8, the case where W1 of the top is the weight of 80 kg is 
shown, 5 kg becomes light at a time below, and the case where W8 of the bottom is the weight of 45 kg 
is shown. As it is indicated in drawin^^^ energy consumption and speed, it is known that there is a 

fixed relation according to the weight of an operating personnel, and it may ask for energy consumption 
from this relation. It may ask for energy consumption from METS (Metabolic Equivalent) which shows 
the oxygen uptake according to exercise intensity. 

[0069]Next, the compensation process of the stride temporal data in the stride time correction 
processing section 27 is explained. Although the portable measuring device used here has detected 
vibration of landing with the pendulum sensor, an unnecessary vibration may be detected in such a 
measuring instrument by the influence of the strong vibration at the time of the character frequency of 
a pendulum sensor, a complicated vibration of the body, flinging up of a leg, and landing, etc. In 
particular, an unnecessary vibration occurs mostly under the influence of the strong vibration at the 
time of flinging up of a leg and landing, etc. Drawing 13 is a graph showing a part of raw stride temporal 
data, and a vertical axis is made into stride time and it makes the horizontal axis the number of steps. 
For example, detection of vibration which does not need the comparatively short stride time when stride 
time appears in the portion for 100 or less ms is expressed with drav/ing 1 3. 

[0070]Since fixed time does not land as a method of removing detection of an unnecessary vibration 
once detecting landing, the time can consider how to set up dead time not detect vibration. However, 
since exact stride time is unrecordable only by setting up dead time simply, in order to compute 
consumption energy correctly based on stride time, by the method of setting up dead time, it is 
unsolvable. 

[0071]Then, the stride time correction processing section 27 amends the detection error contained in 
the stride temporal data inputted from the stride time input part 1 1. Drawing..l4^^ a flow chart which 
shows the flow of processing of the stride time correction processing section 27. 
[0072] First, the stride time more than predetermined threshold time is detected from the stride time 
inputted from the stride time input part 1 1 (Step SI). Next, stride time shorter than the threshold time 
by the stride time detected from the stride time more than the predetermined threshold time detected 
at Step SI next is integrated, and detection of an unnecessary vibration is removed (Step S2). The 
average value of stride time is computed (Step S3). And when stride time is contained in the range 
centering on one twice the value of average value, processing which divides stride time into a half is 
performed, and the data of landing which was not detected is compensated (step S4). 
[0073] Drawing 15 is a graph showing a part of result which was carried out in this way and amended, and 
a vertical axis is made into stride time and it makes the horizontal axis the number of steps. Detection 
of an unnecessary vibration from which stride time appeared this in the portion for 100 or less ms in 
<^L^)(:dDEJ3..^^ compared with drawing^..1^^^^^ removed. Since the removed stride time is added, on the 
whole, stride time is increasing. The stride temporal data shown in drawing 3 and drawing 4 is the thing 
after performing such a compensation process. 

[0074]A fluctuation period on either side and the character frequency of a pendulum sensor resonate, 
and a vibration pattern may be generated. However, in such a case, removing with averaging on either 
side is possible. 

[0075]The energy consumption calculation device by this invention is not restricted to the embodiment 
and working example which were mentioned above, and various modification is possible for it. For 
example, it is also possible to transmit stride temporal data to the energy consumption calculation 
device concerning this invention via the Internet, and to compute energy consumption. 
[0076]Drawlng J_6_is an outline lineblock diagram of the network system which transmits stride temporal 
data via the Internet and computes energy consumption. In this system, the consumption energy 
calculation device 1 as shown in dravyjng 1 or drawing 5^^ installed, for example in the healthy center 
which has managed an individual's health condition. And the stride temporal data currently recorded on 
the portable measuring device 40, Using the personal computer 41, the cellular phone 42, the personal 
digital assistant 43, or the transmission part 44. by Internet 50 course, it is transmitted to a healthy 
center and energy consumption is computed in the energy consumption calculation device 1 in a healthy 
center. The computed energy consumption is Internet 50 course, and can be perused using the personal 
computer 41, the cellular phone 42, or the personal digital assistant 43. 



[0077]First, the processing in the healthy center at the time of transmitting stride temporal data is 
explained. The user who is an operating personnel accesses the consumption energy-data distribution 
system 3 in a healthy center by Internet 50 course, and enters a user ID and a password. The user ID 
and password which were entered from the interface part 31 are received in the receive section 32. And 
if a user is attested by the ID recognition part 33, transmission of stride temporal data will be attained 
and accounting will be performed by the accounting part 35. The transmitted stride temporal data is 
inputted into the energy consumption calculation device 1 by the demand discrimination section 34. And 
the data of the energy consumption computed by the energy consumption calculation device 1 is 
recorded on the database 36. 

[0078]Next, the processing in the healthy center in the case of perusing consumption energy data is 
explained. Like the time of stride temporal data transmission, a user accesses the consumption energy- 
data distribution system 3 in a healthy center by Internet 50 course, and enters a user ID and a 
password. And if a user is attested by the ID recognition part 33, directions of output data creation will 
be sent to the data creation part 37 from the demand discrimination section 34. The data creation part 
37 searches a user's consumption energy data from the database 36, and outputs them to the 
transmission section 38. And it is transmitted to the interface part 31 from the transmission section 38, 
and a user's consumption energy data are transmitted to a user by Internet 50 course. Here, when 
perusing consumption energy data from a homepage using the personal computer 41. it is no charge, but 
when perusing using the cellular phone 42. a display is changed into the screens of the cellular phone 
42. and a predetermined fee is charged per time. This fee totals for every month and a user is asked for 
it. 

[0079]As mentioned above, according to the consumption energy-data distribution system using the 
energy consumption calculation device by this invention, the operating personnel can know easily the 
data of quantity of motion, such as the step, energy consumption, etc. Such a consumption energy 
calculation device may be arranged at each home. 

[0080]The data of such consumption energy etc. is applicable not only to health care, such as a diet, but 
a diabetic's quantity-of-motion grasp and a sport player's quantity-of-motion grasp as objective 
information on a lifestyle. The period time of the repetition cycle in movement has been foundations, and 
the technique used by this invention can be applied to other sports. For example, it is applicable to a 
swimmer's stroke distance and stroke time by making it correspond to the stroke of swimming. 
[0081]In the energy consumption calculation device mentioned above, energy consumption is computed, 
for example according to the migration length of an operating personnel from the step called for from 
stride time. As far as a run and a walk are concerned, if the energy consumption of an operating 
personnel has the same migration length, it is almost the same. Therefore, according to the above- 
mentioned calculating method, it can evaluate correctly, without depending the energy consumption by a 
run or walk on movement speed etc., and the rule of thumb of proper movement, etc. can be provided to 
an operating personnel. 

[0082]The step of an operating personnel itself is effective as data of quantity of motion. That is, a step 
will become large if it moves quickly, although there is [ individual difference ] a step in a run or a walk. 
And this step cannot expand a step without muscular power depending on the muscular power of an 
operating personnel, therefore, the thing to see for change of the step over fixed time — **** of an 
operating personnel — strengthening of a cardiopulmonary function etc. can already be evaluated. 
[0083] 

[Effect of the Invention]As mentioned above, the energy consumption calculation device concerning this 
invention can compute energy consumption correctly also in consideration of walk conditions by using 
the stride time continuously recorded to a run or walk of an operating personnel as explained in detail. 
Energy consumption is computable correctly and simple only from the data of stride time. 
[0084]That is. since it can ask for the step in every step from stride time about the calculating method 
of the energy consumption within between diakinesis stages, it becomes possible to compute migration 
length correctly and simple. And energy consumption is correctly computable by exact migration length 
being computed. About the period which computes energy consumption, only the stride related to 
movement can be certainly chosen by distinguishing a movement state and a state of rest from stride 
time. Energy consumption can be computed by the ability to choose certainly between the diakinesis 
stages related to original movement by distinguishing between the diakinesis stages when it continued 
more than the predetermined period. 
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^ 1 mmBmtJi^mmiomm^m-r^o 

[0 0 4 4] ^gS!gl52 6tC«. X F ^-f KNfKi:)^^^ 
Mi:OP^ae^^?,-rJS^®M5"-7';l/2 6 K XF^-TF 

F^-Y F^P^fc#i(gi;<?D|IBfi^^?v-r^i|i7^-:/;U2 6 3 

2 6t±. ^awp^fijgijgp 1 3icioT*ijsu?n/c^ffi!jj« 

Pallets n.5^^<DX F-5'f F^Pa^O^tl^'niCjTitL 

so X. mt£^M.7—y}\^2 6 1 , mmir—yju2 62.x 
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[0 0 4 5] CCT. ^^aP2 etCioT^^Snfc^ 
[0 0 4 6] Xh^'f Fl^^liiEMagPZ Xh5 

OXF^-r FBtPB^^?«»-r?.73!4A^fe;So ^^tc. ai^fe 
cDffiP^tCOV^Tli. X F ^-Y FB#P^<D¥i^ffi^^l±i 

[0 0 4 7] ^^mmz 8t±, ^iicoT='— ^J'^s^x-r^ 

2 6 2 a i:^*i;iTl/^^o ^*ia^ai52 4 alcti. 
etiigBl 4tC±^T»:i±i$nfc^ifi©X-^s 

gp 2 6 tc J: o T^gs!^ nfc^iiBtoT'- 3» A^as^^ n S o 

r^Kx:t-;l'-4^-S^gl5 2 5 atcli. r^'Mx^-;l/4^-Wtii 

s^^n^o m-smnsm^2 e i atcii. ^^gi5 2 6{c 
6 2 aic«. mwi^zeizj^^r^m^nrzmmtmTii 

[0 0 4 8] *^fiii)eilii:*5tj:5?i»x^;l/4^-gaia 

[0 0 4 9] ■rrj:t>-^. mmrsp^xcorm:!^^-^^^- 

«^^^tb^ctij^x^^<ox. ^mmm^iEmt^'^mm 
icmiiir^ctt'^^mtrj::^^ ^LT, lEm^s^mm^ 
ti'^Ktatsn^ctx. mw:r.^;v^~^iEmicniii-r ?> 

sursc fcT. ^iiitepj^-r-sx F^-Y \^<o3^^mmi^ 
Lrcf$mmrs^pmt ^ c tT\ ^^(ommi^mm-r^ 



(6) Itra 2003-1 1 1752 

JO 

nbz.th'^X^^o 

[0 0 5 0] ^tc. 2^IISa)^S8^^:fc^/^T^±. ^igjll^gp 
1 4i:«SiJlc. -r-:/;!/ (M<1«) J&fflv^T7^-^^D^ 

i^^'fT5^^gP2 eA'^Kit^nri/'^^So c£D^gigi52 6 

T% X F^-r FB#F^*^c,fig{Mli:S^!^M. iSJS. Xti* 

[0 0 5 1] ^*5. ^ilsstBgpi 4tci3tts^*iomtb 

n^a^«ox F^-r F^Paiiis t<D^mmmx(D^mm 
mti)^<b. -^^t(D^m^mtiit^ctt)''X^^o s 

h^-{ vs^r^t^n^tomm^^^irmm^^Eii-^^. - 

[0 0 5 2] ^fc. A:tl?nfcXF^^ FBtP^OT^-^' 
iCjifLT^IEiiQa^tf dX F^'T F^^«IEi![iagi5 2 7 

20 ^mfT^^^o cntCtD, mS£OBi{I^P^<J; D5Sl/^X 

F^-r FBtp^^a»-r^5aii^ft9 ctr-. ^mrj:mm 
(D^mmt^iisri^o s&tcs p/f^offiHic^snsx 
F^-r F^^^¥^3nc:i)-i)j-r5S[ia;g:?T3 c tT. 
<D^tb5X7b^iiiE?nTiE6i:&x F^-r vmrs^m^c 

[0 0 5 3] ^fc. *ri«x:^^;l/4i-»ttJgB2tCj;o 
[0 0 5 4] ±IBLfeS^figm,^Ji:J;^?S»x;t-;b:^i— g 

HiTXF^'f FB#PB^t^i^i:C»||flil:Sr^J6T. ?i»X:^ 

^n^tDx— S^gP2 6tCi3l/>T^<D<BAKj§ 
ffl^tl57'-:/;l/2 6 K 2 6 2. 2 6 S^SC.A-'Cii) 

[0 0 5 5] li^T^c*5^/^T^i. <i(DJ:5tc?S«x^;i/:r 
-Ptti(DS*Pi: LTD2lc^bfcJ:3^©lll?:fTfoTt 
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[0 0 5 6] sfc. ^mxizmm-sri^xY-^-^ h'mrs 

sRi6 p. nfc-IS9^:&FJ^^^T— if ^ ?. Cfc 
[0 0 5 7] S-f. 4(Ct5tt^^'tS<0»:tti 

[0 0 5 8] ^itSffttSgP 1 4 tcfcu^Tli. ©KlWF^fJS'J 

gl^D. Xh^-r F^P^v^-^fJlJ^s 1 . s2, ••. s 

[0 0 5 9] RftWlCti. 1/s 1, l/s2. 1 

/s n;g:«i6. ^cDmWm^ I S = E ( 1 / s n) t^T 
n«\ — ^c:i:0#iiBd 1 , d2, dn^. dn = 
Dx (1/s n) / I STStttiT^So ^6li. 

msisi 4 izji^^r^ib^titc^m^^^mmmT i~t 

lfci:LTt5t). A 1 TbW^T 1 7:-<DJ^-p < A 2 

A^WFb^T 2 T'(D»ii#^. A 3 ibmrST 3 

[0 0 6 0] :^*5. 06A^P.. Ir] ll^ajWa^tCfett?, ^ 
[0 0 6 1 ] $/t@7ti. 0 6(DSS^*^e,x h^-r FBIf 



(7) mm 2003-1 1 1752 

2A^^J1##. 8 3*^^^^. B 4 A^~v=3^^">'i'-;&^L 

i:<Dra<^^^i!67^-:/;i'2 6 3tClHttLTfcltl±\ 

g|5 2 6 {C*3l/^T. ^iliS-r-7';b2 6 3^fflt.-'TX h^'l' 

<DM^A>e.^^*i6T. ^OMf^^^^iliSttJgP 1 4T' 

[0 0 6 2] msii. 'M^mm-i^tiz. f$m^ps. 

[0 0 6 3] 09 X h^-r FB#Pa1i:iS)ei:(D^^^ 
A r D . #f7Hgtl A^'Sti § L Tb^ o T:&(Hll 

6tc*3U^T. iSax— :/;i'2 6 2^fflV^TX h^-Y F^ 

F^A^e>3ia[tc^^-r^<i tjb^Tt^o ^svh*. cogg 
CO 0 6 4] 0 1 o«. ^i^tmAtcomm^mLrc^- 

X F^f Fi*Ki:ii^®^fcOM0^tlBl«lc*i6 6n. 

3a$.^^-7"— :/;l'2 6 1 {c|g1tLTteitti\ m^^2 6 
tc*5l.>T, j^^^^x— :/;V2 6 1 ^ffll/^TX F^-r F 

[0 0 6 5] 0 1 1 iS^^Mi:^^l!{i:'Dra0^;&SL 
^^gp 2 6 .}: o T«!EW«OX F ^-Y FNfPalA^ji^^^lc 

^.^MO^^k^asciiA^Tt-^o XF^-YF 

[0 0 6 6] ^tc. r^«x^;b^-»mgP 1 5le:43lt-5 

-StiJgPl 5 a, ^*SSEtl:igi5 1 4 tcioT^liJ^nfc^ 
"fa. X«^^gi5 2 6lcJ:oT^^5nfc^il>si:. ^e^jiWJg 

CTx.l±\ ^il)WF^tc^Snsa!?i(OX F^-J* F^P^<D^ 
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[0 0 6 7] ^mmm-'<b<Dmm:r^/v^-cDmtii:f5m 
^gtb-rsc i:A^T-^;s= mxi£. wmi kg^i km 

^Kl-r^fci6tc-i^S^a::T-;l/4^'— l k c a 1 (4 18 

*<T't2.=, dOT^ffiTli. m^l-£. ft;M 6 0 k g <OAA^ 
1 0 kni^|)!)Lfci:-r^il, 6 0kgX10km=6 0 
0 k c a 1 t^^o 

[0 0 6 8] $fc. ±f3«^O^tB;^?*^ffl^^T. mm 

fc, f'yyV^ 1 ~W8 tCOV^Tli. — #±<DW 1 

8 0 k gOif^^&^^LTfeD. J-:^T5 k g-folK 
T. — ST<DW 8 4 5 k gOJiB-^5^sLTl/^.S<, 

^»)3SJg{z:)£;l^:tKm}lKfi^5"x-rME T S (Me 
tabolic Equivalent) 

[0 0 6 9] X h KB#ng?iIE5ailgP 2 7 icfe 

LTl/^?.„ @ 1 3 TX h ^f" F^Pa^*^ I 0 0 m 

s Ji(T<0gP^J-tcSnTl/^^ltee6^^(/-'X h^-Y F^r^A^ 

[0 0 7 0] ^S=&lglb<Dl^tti^l^£-r§:i5ffii: UT. 

•r-5fcl3-Tt±IE6t^X h^-r FB#FB^^iB^c-r-5C 
^Sl/-"©-^. X F^r^lcS-^iz-'TIEBilcrggx;?^ 

[0 0 7 1] -^-CT. X h^-^ FB#PMIE^!aagP2 7 

xh'^-r F^r^A:^gi5i 1 *-'&X:'3?tifcx F^'f 
F^F^7^-^lc#*tiS^ai5X©?iBIE%?73o 01 4 

[0 0 7 2] s-f^ 7.h^-fmmxt}^i ii)^e>xt} 



(8) 2 0 0 3 - 1 1 1 7 5 2 

^nfcX F-^-r FB#F^^)^e>RlTS<r)ie^itB|FP^t:i±(DX F5 
■i' Ff$F^^1^tti-r^ (Xx-y:/S 1) o '^tc. Xy'-yy 
S 1 7?^tB?nfcm«<OI8fiii^F^J-;^±£OX F^-r Fl^Pal 
*^P.:;^lc^aiSn§x F^i' F^pFB^^T-cDilfS^P^J; !9 
tSi^^X F^i' F^Pb1^»WL. ^g^JgKjtD^m^Ilt 
(X7^ y7'S2) „ $P.IC. X F^-r FB#F^«D¥ 
t^fil^»tti-r§ (Xx-y^S3) o ^LT. ¥l^ffl£02 
fiS^D^ll^4''L^i:■r^Sa^cX F^-r F^P^*^'#^tiS« 
X F-71' Fl^P^^^^Hc^^SIJ■r;55[lS|;&^f oT. 

4) 0 

[OO7 3]0 15t±. C(D<t5tcLTMlELfcf.SScD 

^mti,Ti^^^o cn^mi 3 titnt^t. 01 st' 

X F F^P^*^ 10 0ms i:AT<D^^lcm^r\^^rc^ 

F 5"{ \''^mmm-^ti-z^^^rctb. i^f^&^icx f ^-r 

FStP^A'^tiiraLTl/^^o ^43. 0 3St>"0 4lc^LrcX 

[0 0 7 4] tfc. ^:^(D^mmmtmo=?-bi>v-(Dm 

Tl^S-r set A'^Rl^Tfe s o 

CO 0 7 5] *fg0^KJ;?.?f»x:%;P4i— ^ttJSgli. 

:T-.;U4^-gajgBtCs -r^^-^-'y F^d&TX F-^-r F 
^P^-r-^?^33lfflL. ?S«x:?^;l/4^-^gffi-rSil tt 

[0 0 7 6] 01 6l±s -fV^J— :?^-y FSST'X F^-f 

Fy— i'i'XT^Acoietfssflifigia-r-^So ^s^xf^Atcfe 

4^'-»mSHl A^^B^nSo ^bT. SI^S^jPiJAggg 4 
OlciaS^nTt/^i.XF^'T F^P^x'-^li. /-^vza^ 

4 K mmmm4 2, iKmss*4 3, xi±e3iia54 4 ^ 

E^mmi^r^lySi—^y F 5 0SST{iK-tr>5?-tc 

3>4 K s^^iS4 2. xiim^^^4 3iiE^mm 
[0 0 7 7] $-r\ X F^i' h'mm^'-i^'^mmi^rzm 

50 — :7x-xgP3 I *'>p>A:^?nrc?ijffl# I drdv^xv 
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(9) 

J5 

^*^Ritg i: ^ t) ^ m^m^m^ 3 5 T^^aia*^?? bti 

^:L%)\^^-<o^—^\,t. x-^?-^-;^ 3 6 lessen 

[0 0 7 8] i^ic. riftx^./b^^i-T^-rJ^^ggK-r^Ji 

■y h 5 oefiT«i«-tr>:5?-F^O?gax:7-;V4^*-x— ^ 

^Atlt-So -^LT, I D^.iaig|5 3 3 1:?iJffl#!b':^>EE$ 
nsi:. SiRWgiJgPS 4*^S7^-^<tSStgP3 7l::m:^7=' 

:?-<-7. 3 6 *^6fiJfll#03?S»x:t^;P=¥^— 7=— ^^1^^ 

r-^ftt. SI«gP3 8A^e,'r^^-:7a:-Xg|53 

1 iCjMfl^tXT. F 5 0 ^SE&TfUffl^tCjIt 20 

[0 0 7 9] ±IS<0J;3tc> *^Wlca;«?i«x^;l/^ 

[0 0 8 0] CtDi3^?iax;t.;l/4^— ^iftO-r^-rJ? 
f#B^Tffl (/ ^ fc^ii l±. It i> D ® L -9- -f i7 ;KD 

[008 1] :&*3. ±aiLfcrg©x;?i;V:¥^-g[H}gB-^ 

riMx:^-.;!':^^-^^®^^^^ if J; e. ^\z.wmmm- 



#Pa 2003-1 1 1752 

75 

[0 0 8 2] $fc. »J^^(D^i|iSf*t. ffiffi]ft07=' 
[0 0 8 3] 

tc)hf LTji^OTe^tcsessnfcx F^-r FBtfei^fl^u^^sc 
"T-^o^dj^is^ e.?s§tx^.7V:¥^-;&iE»*->o®fi!(rwtb-r 

[0 0 8 4] -r^tJ-^. ^KffiF^rt-UOriMx^-.;!/^-- 

A^ffm^n^C i:T% ?g»x^-.;l/4i— ;g:lE5ttc»ttJ-r-5 
CiC/b^T^^o ^fc. >'i*x:t-;b^~-^SI±Jt-^mitc 

oi-^Ta. X F^-r F'^ra*^e.^i!jt^ffii:»±i^e.«^*ij 

giJ-rSChT. ^KltcMf^-rSX F^-Y F(D^^^^tc 

^»Wra<D^^^66limSS? LTrBSx;^;l/4^-(r)^ai=£ 
[Efficoffi^^BiB^] 

[ia 1 ] m 1 *fiiE}g^tc^Srigx^.;l/:*^-^tB^HO 

[0 2] X F^-r K^r^7^-^^iBS-r^i?g{cMaij^# 

[03] 0 2tJ:^-r:?5'j4TlBaJLf::X F^-r F*^F^-r- 

[0 4] 03<D^'*^7^«IEW:^|oHcJl£;*cLfci'*^7-efe 

[0 5] ^2iiei5m®lC^S?iSx^.;l/:^-©tbgB(D 

^x-r a y i' 0T' 35 § o 
[06] &^i)!)Wralc:i:o^*s^«Lfcy^7TSS„ 
[07] XF5-f KB#F^i:^il>si:<DBIf^^SL/c^'*57 

[0 8] 3S?,€Mei*irt::. ^S?)B#Fb^. 

[09] xF^-r F'B#r^i:iS)ei:(Dia^^aLfcy'7:7 

[0 1 0] *!?*gi:3^Si:©^^^^Lfcy57T^&S<. 
[0 11] )S^^Mfc*SSfi:Oga^^«L/ci7-^7T'$. 

So 
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[01 5] X h^-r K^KMiEffiafSox h^-r ki^h 

x — ^ O— §|5^S L fc i'*^ 7 T- ^ . 
[01 6] -O^-^^-y h^"/ FB#r^5='-^ 

[r^^oifiBg] 



(10) #§9 2003-111752 

J8 

SPx 1 4 -^ijigmglSx 2 4 a -^iliia^^glS, 1 5 - m 
ax;^;l/^-^tiiS|5. 2 5a •••?^»x^;l/4^-«^a5. 

2 6 •••^^as. 2 7 -X F FBf PaTOlE^riJlgP. 2 6 

1 -m-^mnf—r^v. 2 e i a -iS^iSM^^^gp. 2 

6 2 2 6 2 a -i2]ga5^^a3^ 2 6 3 - 

mmf—y)i^. 3 -m§ji^-;b4^-7^-5fgB«s®, 3 

1 ■••'l'>'^-7x-XgP. 3 2-§{igC. 3 3-IDKl 
3 4 -g^WSiJgP. 3 5 • iS^JIlSgP. 3 6 ••-7=' 
JO 3 7 — r-^f^^gP. 3 8 -3ll{ia5. 4 0 

3 H»^SS*s 4 4 -g3|gP. 5 0--l'>'^f — ^--y F„ 
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(11) 



2003—111752 
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[0 11] 
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1 2] 
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